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(54) INVERTER AND AIR-CONDITIONER 

(57)AbstraGt: 

PURPOSE: To obtain an inverter for controlling a 
motor in which the load torque is detected and 
an abnormality is detected based on the 
magnitude of the load torque and the fluctuation 
thereof. 

CONSTITUTION: At the time of commutation, 
conduction time of diode D1-D6 is detected thus 
detecting the commutation time. Since the 
fluctuation of commutation time is correlated 
with the fluctuation of load torque of a brushless 
motor 1 5, the conduction time is measured by 
comparing the terminal voltage Vu. Vv. Vw of 
winding 15u-15w with a reference voltage 
thereby detecting the conduction state of the 
diode D1-D6. Since the load torque increase 
when the commutation time is long and 
decreases when the commutation time is short, 
the magnitude of load torque and the fluctuation 
thereof are determined based on the length of 
the commutation time thus determining an abnormality. 
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(D^^^ (H) . ciTjr (L) CDl^-^/P-^— K<?: UT^^$ 

[0 0 5 31 
[^31 
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[0 0 5 4] J^i^J. ^3<DU"-<yHI>^r±ttriE^2 0l/^ 

j\-m^^tmc^^i(DWm^^y<^-:yyii -xe ill 

^-^(DMU^m^tll O r p s J:5lc^J^U/jr 
[0 0 5 51 Mie3V>^l^yf-3 2tt:/7 

6<D-c. 1 5 0:^1^ h/W:J^fi|^ 1 otc 

1 -X6 <D2mm^\^^^'r^o ^t^ix^ ^^^e^u-^^ 



— 1 5<^llHl^Sr^mi<?^^+aE5>-''>"^-VXl --X 
[00 5 61 -^-f i5^n=2:^e^ — iJ'4 SH-b 

lai 2et:i->fet>*>2^S8:9^<D^mi<D^g:5>^NV-v 

XI --Xe ^;loV^Ti©^4IHI^O^^ft^^ t a-^t 

^mi<o«Lli^^^^<^—>xi —xe «c:4lHl*K5><^te 

v>:5p w(D^^ft^ra7"-^/vS:«ig:6«}tc^-r^»:<^^4 

[O 0 5 7 J 
[^4] 
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^mi(D^^K^y<i^—>'^Xl ~X6 H 

[0 0 5 91 -^-r^as^xtTzr— i$r4 sfi, ±Jg 

^ <r>^^(0^^ ^ T q X d>^3ir 3 3 ^<o^ 

t>*>. ia6ri::^^v^i^;^^— i?' 1 5co[plte^;6si 0 r p 
s cot #co:^l^ Vtv^<r>:K^ $ t AlS' h/w^o^ibtD^c 

^HB b «4ictt^l^^O|Ki^«|« 3 6. 3 8 <D 

a^m^g 3 9,4 0 OlHlte^^-^|^^i^OflR5E{C J: 

mft^^^j: ^(Oi^jaSg® 3 9,40 icii-r C 

fe^t^. l|j»C<0^<Dc«i«hi3>'^U3.i^3 2<^V 

[00 6 0] ^UT. EI6{;i^i-^^h/Vi^(0:^#$. 

HS&IBTq. Tq x^C<O^^W3^v^->$'7^-://Wi:^ 



[0 0 6 1] m^±Mm^(r>Y^Wi^mT --m^\z,7f^'ty 

— I§!8(C;^-r:7ci— h(D||^T^fe5{f;^^ 

v^^Sffl-e:/^i^w:^^-^5' 1 5<d-IhI^«ci ft^^tt 
>'l^:x — ^4 3d:^fNlfi5 4 4tCj:f9^^^ixyt?a^. 13 

j£SJi^ft-^S c h Uriifti^4 6 $:^bT^^4 1 

JCaiim-r^)o -^-f j5^n=3>^tfaL-^4 8fi. 

:;^S A-eMfti» 4 6 CTiSI b ttT < 5aiSli^^t# 

S c ^Bg;^5Z^A.-Cti^tHl^^N c $-^4?). ::^^y':fS'& 

[0 0 6 2] ?>C(C, -^^^aa^^tf^L — ^$^4 8 Wl. 
5^:7^5 C-eria (1) ^tJCjlljT^'aL— 7"><DSrm^U 
^O^:^.— T'^DCDft-^S d^y^/V^i|ig^i^lEl^2 3{C 
^;t^o -^rUT. /^Vw;=^<ii^P(El^2 3Wc«-^Sd<t|? 
PWMft-^Pi 7^^^DO:*:#$|;i§y«WU ;i 

niilJ: 19:^7 v^l^;^^—i5' l 5d>^l^^4 2<?D-^^iJ^n 
=^^tf^-i$'4 3tcJ:t)^^$ttircI5Ite»i:/i:^J;3{c 

D = DH-Kp (Nc-N) (1) 

[006 3] — @ 8 \X^WL^^ % ^^^(o^'^himL 
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^mmmr wc^y^^xAti^ti^m^f&m^- 
vu', Vv', Vw' i3j:UfPWMft#P10xN>r • 

t. m>^&m^Vu\ Vv'. Vw ' *5j:UfPWMfi 

^<ox (;^X5':/S2-C rvESj ) . i^(DK^<Dmi 
[0 0 6 41 :i:i-cm^i>^^iXok^. ^KD^-f-^^-m 

^^^>b^^:<D^f^^^^^;^^-C^O^K (6 OSffi^^ 

[0 0 6 5] -?:Ur> ^^0;:^7"ty>^S 4-C||2(^)^tBE 

KYI —YG ) ^Tb/2(0^{Cj:i3»g[U (iKSC^ 
m . m2<^>5'^'e-^|g (m2(7)^-r-r-^^) 

;^ ^^d* 3 0 saturc^/^fcis:;^ ^ ttfc ci 1 1 So 
[0 0 6 6] j^ic, -^^^13=1 vt"^— ^4 sr^. 

««r>f y ^ h U i&ffcJcHi^^tifcS^ 1 cDtttBE 
5/:/s 6) o 

[0067] £X_h<o:: t S::ir«c6<J{C^?y^3pjf 

3(DE«X1 <?5fiCft«iajMit«'^— i^'Vu ' =H. Vv 
'=L. Vw'=L. Pl=HSrt3— Kb {:^iryrfS 

1) . ^><c|Sm-^Vu Vv Vw ' joit/PWM 

2) o ^UT. i^#:d5-SrrS^. J^<OlE:mX2 (^51^ 
t/jtt). "^^Ti^nni^tf^— ^^4 8{i^i^Tb:fcIE:^Xl 
^MM^rax b ^n- Ki-S a:*t^§IM$ll^E»X2 

— h^^S (;^X5'>^S3) o l^tC-^^iJ^oa^-f aL- 
^^48H:t^20^«E^^'?^->'Y2 (Z>^ra«rtSS[bS 



^y JcietiUfcEifeXi S:Sr:fcJc:ia*&$Jxy£:IE:»:X2 

[0 0 6 81 ||2(D^><-7-^|gd5 (Tb/2) 

(ofj^i^V^^T-t^h (^7^5/:/s 7-c rvE 

sj ) . :L<oWr^i^tmm^^^-^^hfii^ii^h. * 

o;^v"!y:7'S 8-T?3imit^<^^#x-6o ?^i/^"C, 

0) . S^&^t#Vu ' , V V " , Vw ' <D^N^ • n 

1) . 

[0 06 91 ^?5t:65j^T-rs t > m^^m^-v u ' . V 

v', Vw ' ioJ:U^PWM^t-^P10x^-< • or^Olx^ 

y<^->(D^m ^a-K-rs (;^7"5^:/s 1 2) o ^ 

;5^;d-S:H^J»fU (;^'7^y>^Sl 3) . ^^m^t^m'^fh 
Xt^\^^m^\^\^ (;^^5/:/Sl 3-e TNOJ ) . ^irfc^ 

j^T^s'T's s-e-rv^yptv-h^tLy^m^E^^oB 

[0 0 7 0] ^fc. mmn^T—':fA^(oY^^^^tm^ 
t^v^'5^i^tc«: ^y:/s 1 3 Tyesj ) . 

5':/s 1 4.\cw<f\^xmmmmt x ^^^s^f^t^-^/v 

»fb (;^7^!/:7"s 1 5) . ^fig;L.rv^/^ttnf^ 

:/s 1 5-c TNOj ) . ;^7"y:/S l \z,my> y 

zfS l--:^'r yzrs 1 5 ^-Cc^^lbf^^rj^Oig-ro 

TYESj ttSiy).i^<o:^'ry':fsiQXmm7''-zf/v 

mn^tixmmmmy'-zfMcm^ji.^ti^o 
[0 0 7 11 =^r=^>^'r^->3'r<Dm'^<omM(o^]i^\^ 
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Ti) o ^UT. m^m^ 4\c^^mmm^^m^t^^ 

^^^m^fi^^^hf\.^tL^. TsT^y^fSTl-Q TYE 

[00 721 :L<Ot^. ^^r^cia:^!^^— Sri^" 

^VU;^^— 1 5<Dm^^^l 0 r p scD— ;^[hI^|^ 

ST3) ^80:7n-^^- hlCjzSlbf^^^ 

^ 4 6 (Omrnm^ 1 0 r p s U^OlHltel^Jrm 

[0 0 7 3] ^UT. lEI 6 (C^"r:7 a ~ 7^ 

r^7^-:?^/^>65^U ^<0^^:7 9^;65-fe5f h^n^t 
(^v"^y^ST5"C TyESJ ) . riCO^i^^P^T"— >^ 

[0 0 7 4] ^-r. Tqd5/K T q x dVht^l^ 6 COM^ 

^^^aic:*ttr^;^7"^y:^ST7-c tyesj ^/^o. ^fe 
co>^v"5^:rsTi 0'e«?ii;tff3imfi-^up, un, v 

p, Vn, Wp, wn:irsxxy^m^m^s p^-r^xn^ 

>^7^>:x:7^ST 1 l-ejl^*ft4 6 4'^UT^I^»4 2 

(C:?^IK3im^a<:0^^^t#^-^^5« Tqd5/K Tqx 

ESj . ?fcco;^7^,y:/ST 1 2-e:/7'>W':^^^ 
^ 1 5^f^Jh$^S^*JC, ^7^5'>^ST 1 3-e5ifij» 

4 6^^ b-ci^ms^e 3 9,4 o^0i(Dm^m^^^^ 

m4 2K^:k,^o Tqd5:;fc. T q x d5;k:t?ia 6 <^ 

•5. ^^o;^v^s/:rsT 1 4-cy^->u^^— l 
ib^^Sir^tr, jx7^t/:/STi 5"^iim»4 e^ifru 

X^l^ZfU^^S 2^^<D«^ft-^^^l^«4 2l;i-^X. 

So 

[0 0 7 51 ^rt«l4 2<0-^>f i^^oavtra— ^^^4 3«[ 

Df^^oM^^^^^^§&4 5tc^^-rSo r:i-e. ^ 

^4 5(D^^rtSi:Ur«:. ^:^«4 5d5«^x:ff3<@ 
4 5^SLCD■c«^$ttTu^6^i^. S^j^^^:^:^?^^ 



[0 0 7 61 ^'Tiy:f ST 7 ^T^y'yZf ST 9'(^\f^'rih 
±^ m X^tzmmmm F /v^ t $ T q jo J: 

#$Tq X t?5^-5%(0-efe5o 

[0 0 7 7] :L<DX^\c^mmm\zxth^. ^micoi^ 

[0 0 7 81 ^tc. :$:mmmxn. mmmmtx^. y 

ai-ra«^i:U KDl -D6 idmmv^m\c:h 

5r i:$r. ^ISl 5 u, I5v, 1 5 w<^ig-7-^JEV 

u. vv. vy/^tmmmmvot<Ditm\zx^tkm'r^ 

Xo\Z\.t:<DX% i5^-r:*— KDl --DG (OmWim^^ 
n =1 ^'tf >^i:3 ^7 Ate J; :i <t ;d5-T?^. 

[0 0 7 91 ^cojb. mntn^x^tLt^. 

^ O;^^ $ T q ^ ^(O^i&O;^^ ^ T q X t^hmnW^ 

[0 0 sol t:L^x. Ji3$<oj: KDi 

T>s tmmv^m^^^^it^. mmi 5u, isv, i 
5w<^i^^mjffivu. Vv, vv^tmmm&vo t<o\t 

^ 0 iE{BO<^ h ^ ^ 7 , 9 , 11 r^T?te^fc;55tT^ti/ 

h7>^v^:^^ 8, 10, 12^PWM 

t;^. :^{11I<^ b^:^i^;^i5^8, 10, 1 2F^"C|5?Fitds^Tt> 
iX'5ttJcf:ijE{iy(7) h^vi^^iJ' 7, 9, ll^PWM 

\cm^\^1t<OX^ PWM^mtCi:?)^j|Sl 5u, 15 
V, 1 5w<0«IE^Jt9¥SrtToXt>> S:*:iS«-^Vu 
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m # 



10 0 8 1] m2 0\C^'rU^<O-{>y< 

—^mm<ox^\zm\:ilEm(Oh^>'i^:^^7, 9, 1 0 

-CJi. Aiilh^Vv^^^S, 10, 1 2^0V^'ri^;6*;65ii 
mmm\:^h^tt^. lEmhy>^i^:^^7, 9, 1105 
■^2ocD h7:>-^:^^^P^-r?^iJfiS:65fTt?tL5^ (13 2 0 

<Om2(D^^Lm^^y<1$' — >Yl , Y3 , YS <7>Jj^;fiC) , 
S:*:S^^#V u ' , V V ' . V w ' <D u-^/v^^b^^sHBg 

10 0 8 2] :L(D:Lt%:mi 7^mi 9^cx^^m'r 

-r^c^^-^. m 7*5j;Of(gi 8ti:^^h^^/i>>^i5^ 

8, 10, 1 2(D\^^'rtht>>i>mmMmcik>^t^. lEm 

h7i^i^;^^7, 9, 1 l<?5 9*>2o<D h^Vv?;^^?'!^ 

lyYl , Y3 , Y5 <7:)J^;^) (D—mtX.X^ f^2<DmA 
E^^-^^ — V'YS (OJ!^>i^-C(Ote^K (Si 1—01 3C0*i 

^:^*ro ^tjlL^<0®ii£SI^«:gI 1 ltl^--eSi>-5 

[0 0 8 3] mM^. PWMft^Pl (^^-Sh^V^i^^ 
^9C0;e-V^{CWL, 017 (a) tC^^Bl -e^-r,tP 

(c, E{BiIiEiJfEm2gj|l5— h7:^t?;^^9-*4g^j»l 5 v-» 

1 5 h ^ 1 2^^mm,mmmM e 

^•C*fffc/i:m^lt;55tigtL$^j?)S^^(-^ ^ii^l 5 n<o^m 

^j^l 5 u^^m 5w-^ 1 2-^:^<R!liE« 

ffiDme-^iZ-f KD2 -^^Ifel 5 u 

(iai2 (a) irl^C) o PWMft^Pl h^V- 
v?;^>5^ 1 2cD:^^:7^^c«:, (b) {di^RiBS -T?^i-J; 9 
#j^l 5 V, 1 5w<o^S3i^/w^— (DSctiitcJ:^ 
«i«d5#j»l 5 v-^^j»l 5w— 1 2-»A 

[00 84] mm^it. H 1 8 tC^-r J; 9 PWMft 
-^Pl 1 2<D:t>ma^. -bia^^ 

31 -c^-rm^tmii^mi^'x^mmtmfh. pwm^-^p 

[0 0 8 5] rcoj;9/jrteijfE^^{c:i3H-SPWMfi-^p 

-To f^iat-jSV^T. (a) fiPWMft-^Pl O/N-f 

/i^^\cmmtmTvftm^^ (b) fiPWMit^pi <o 



t s nmm^^ 5 mmmttkmj^) . t e f^tn^c^ 

{;^. ^iiS^^iPWMft-^Pl ici^ 9<D:^ 
>'5^:7<!:riBI^/jr<«'(cy^:*— KD2 d5^ii<^ISt-fc 

^75*^. ^^^Vu«:^{|fl[EiiftmMil^ 6 comfit 

[0086] UT. PWM^-^Pl (ZJy'N^ U^/V^IFfl 

(a) oii^) . Eisid^RiBi XTT^^mm^mtix 

^.^S*>^. ^«KJft^Ti:f^^lcig^FmBEVuf:i#j»l 5u 

^ ih 9:^-:^:^^ 9:^:7) \z.mmi>mT^^t mi 9 
<o (h) <Dm^) . mi 8ic^33B3 T?^-rmif£3js«ntL 

9. pwMft-^pi ti^^^^ u^Mcmcx^isbxmmm 

Yl , Y5 "Ctil^^fC^^TSo 

[0 0 8 7] :i<s:^^lc:J:tt«. ^iift^nfc 

mi 4\c^\^tzxo\^. mumrmMxi^ 

[0088] ^ fc. 3|s:^lfe0a-C(i, #m 1 O^ffiK^^^-? 

{:ixr>fYm\^. ^<onmmm\cm-5\^^X'^x2^u;^mj^ 

^^^^^ ^:^iift^^-r^m^tl.tc<DXs "^n^n 

m^xoxm^j:^t\^^o^mi>^^<>xh. um^^^i^ 

ht^X^^. 

[0 0 8 9] /<?*3, ±IBlliS0II-C«:s UUn^^^m^ 

^1t.t><r>^^\^^zfy-^\^:^^—^ 1 5co i lil^tcov^ 
Tl 2(cLfc3dS (S510tt=teE5>^'«^— vxi --xe O 
2nn^) . I'&iO-y^^ix'i^;^^— 1 5(e:J:l? 2-^(0 

^<^—:ymif^i(om^^ii^^<^—:^yi\ --xe *i^ 
[0 0 9 0] -^rote. *^?«fi±IBUJi.o®ffi{c^-t-|| 
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«svu, vv, vw^^JpmiEvo ^$rit®^i-^itt;a 
[00 9 1] y</i->^m^m^^ 2 3 \±mmmm^mc:m 

[0 0 9 2] 

[0 0 9 3] ^fc. :^mm(0^l^^<—d^^mxVi.. ^Wi 

[0 0 9 4] tJ^oT. _ha3toJ:5?'j:-r>^^^— ^a^^etcJ: 
[@2] #|l|S<0^?^|^ 



[0 9] ^mm^<oitiit>(omm^^^^'ryr2^^^^ 
h 

[iai 0] i^mm^mmm 
mil] m»mft^m<r>mmm^%:^'rmmm 
mi 2] mm^commm^^^-rm^m 
mi3} mmmT^^<Dmm&^t:^'rm^m 
mi4] mmm(omy^&m-^^m^mmt pwMft-8- 

[iMi 5] mi 1 t\^m:^j:^iikmx(Dmm^<Dmmm^ 
[016] 1^1 s^^ia 

mi7} ^^mt):tm'r^tii^(Dmi 2mmm 
imis] mi 3^mm 

[lai 9] mi 4*8^11 

[El 2 0] ^^m<D^>y<-i^mm^^^mimmm 
m2i] m2nmm 

[i^2 2] >^^vw;^^— oco^jBcoJgg^mm^ 

sniEmmmmmM. en^m\$:mmmM. 7, 9, i 

^m^) s, 10, I2n^m^-{i^^:y^mh^>i^ 
^ (;^^:yf^>^lHl^) . 1 5{i:/7S/l^:^^— 1 

5u, i5v, i5w«:^i». 1 vytiSLmm-^m^ m 
m^m^m . 2 3^^y</i^:^m^mm^. sn^tM-h 

^l^Zf. 3 2n=^:yy'U^y^. 3 5^iEg^#. 3 6fi^ 

^t2=ii^tf^-^ (ismtt-^fife^^. te^^s^^«im# 
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